A ntihypertensive drug therapy reduces cardiovascular morbidity and mortality. [1] [2] [3] However, many treated hypertensive patients remain at increased cardiovascular risk because of insufficient blood pressure (BP) reduction. In the US it was recently shown that the recommended target BP (140/90 mm Hg or less) was only achieved in 30% of treated Americans. 3 This suboptimal result is partly because most available antihypertensive drugs, used as monotherapy, provide adequate BP control in less than 50% of treated patients. Consequently, most patients need combinations of two or more antihypertensive drugs for adequate BP control. 3, 4 The relationship between benefit and risk of drug treatment perceived by doctors and patients are also important for whether or not the recommended BP target is achieved. Hypertension is generally an asymptomatic condition, whereas antihypertensive drug therapy may elicit adverse drug reactions and compromise the patient's health-related quality of life (HRQL). 5, 6 Such possible drawbacks of drug therapy will negatively affect the doctor's willingness to prescribe effective treatment, and also impair the patient's compliance. Many doctors and patients fear that the substantial BP reductions needed to achieve the recommended BP target, and the drug combinations necessary to reach this goal, may affect HRQL negatively.
Thus, for best possible prevention of cardiovascular complications, antihypertensive drug regimens need to be both effective and well tolerated, and must not compromise the patients' HRQL. Combinations of drugs with complementary mechanisms of action may be particularly useful in this context, as they can provide improved BP reduction with maintained tolerability and HRQL, and current guidelines on the management of hypertension do recommend fixed combinations. 3, 4 The American guidelines suggest consideration should be given to initiating therapy with two drugs, either as separate prescriptions or in fixed dose combinations when BP is more than 20/10 mm Hg above goal. 3 Controlled release combination tablets containing felodipine, a vascular selective dihydropyridine calcium antagonist, and metoprolol succinate, a ␤ 1 -selective adrenoceptor antagonist, reduce the BP more effectively than any of its components, without compromising tolerability. 7 The effect of felodipine ϩ metoprolol combination tablets on HRQL in hypertensive patients has so far not been specifically studied.
The rationale behind this placebo-controlled study was the assumption that felodipine ϩ metoprolol combination tablets reduce BP substantially in patients with primary hypertension without compromising HRQL. It was decided to compare felodipine ϩ metoprolol not only with placebo, but also with a commonly used, effective, and well-tolerated monotherapy. This comparison could indicate whether the combination would be a possible alternative for initiating treatment. The primary objective was to compare the effects of the three treatments (felodipine ϩ metoprolol, enalapril, or placebo) on HRQL. Other objectives were to compare the BP-lowering effects and tolerability (adverse events). This article presents the HRQL part of the study together with brief data on BP. Detailed results on BP and tolerability have been published previously. 
Methods

Study Population
Men and women, aged 20 to 70 years, with primary hypertension and sitting diastolic BP 95 to 110 mm Hg after a 4-week single-blind, run-in period with placebo treatment, were eligible for inclusion in the study. A further inclusion criterion was that patients should be able to understand and complete the HRQL questionnaires. Patients with known intolerance to any of the study drugs were excluded, as were patients with a history of recent psychiatric or cardiovascular disease, insulin-treated diabetes, impaired liver function, renal artery stenosis, or any condition associated with poor compliance. A total of 947 patients from 96 study sites (mostly general practices) in 12 countries were randomized: Austria (n ϭ 34), Belgium (n ϭ 118), Canada (n ϭ 90), Finland (n ϭ 40), France (n ϭ 106), Greece (n ϭ 56), Norway (n ϭ 82), Poland (n ϭ 70), Spain (n ϭ 69), Sweden (n ϭ 110), Switzerland (n ϭ 47), and UK (n ϭ 125). Before inclusion all patients gave written informed consent in accordance with the Helsinki declaration. The study was conducted according to Good Clinical Practice and was approved by all local Ethics Committees.
Study Design and Conduct
This was a randomized, placebo-controlled, double-blind, parallel group study. Eligible patients were randomized to 12 weeks of double-blind treatment with either felodipine ϩ metoprolol, enalapril, or placebo. All treatments were given once daily. The initial dosage of felodipine ϩ metoprolol was 5 ϩ 50 mg and that of enalapril was 10 mg. The doses were doubled to a maximum of 10 ϩ 100 mg and 20 mg, and corresponding placebo, at check-up visits after 4 or 8 weeks of treatment if sitting diastolic BP was not Յ90 mm Hg. The doses were also doubled if, at any time after randomization, BP was Ͼ180 mm Hg systolic or Ͼ105 mm Hg diastolic. If the BP remained at this high level after 7 d, the patient was discontinued from the study.
Health-Related Quality of Life Assessments
The patients answered two validated, self-administered HRQL questionnaires at randomization and after 12 weeks of double-blind treatment to assess both general wellbeing and specific subjective symptoms. The questionnaires were also used at study enrolment (ie, before randomization) to familiarize the patients with the procedures. The patients answered the questionnaires during the clinic visit before any other measurements or examinations were made. To promote quality and avoid missing values, the questionnaires were checked for completeness before the patient left the clinic.
General well-being was evaluated using the Psychological General Well-Being (PGWB) Index. 9 This questionnaire measures subjective well-being or distress, and is well-documented in terms of reliability and validity. 10, 11 It contains 22 items that, apart from giving a total score, combine into six dimensions: anxiety, depressed mood, positive well-being, self-control, general health, and vitality. The patient rates each item on a six-point scale (with 6 as the most positive option and 1 as the most negative). The PGWB total score gives a maximum of 132 and a minimum of 22.
Subjective symptoms were evaluated using the validated Subjective Symptom Assessment Profile (SSA-P).
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The SSA-P considers subjective symptoms that are commonly reported among treated and untreated hypertensive patients. It contains 42 symptoms (items). A visual analog scale is used to rate each item (ie, a 100-mm straight line with its end-points defined in words denoting the extreme poles). Highly correlated items are categorized into six dimensions: emotional distress (7 items), gastrointestinal symptoms (6 items), peripheral vascular symptoms (5 items), cardiac symptoms (3 items), sex life (2 items), and dizziness (2 items). The remaining 17 items are presented as single items. The scale ranges from 0 to 100. A low value indicates few or less pronounced symptoms, whereas a high score indicate severe symptoms, or poor functioning.
BP Measurements
At all clinical visits, BP was measured 24 h after the last intake of study medication. Blood pressure was measured after 5 min of rest in the seated position, and always in the same arm, using a mercury sphygmomanometer and a cuff size appropriate to the patient's arm. The measurements were made in duplicate and the mean was calculated and used in all analyses.
Statistical Analysis
The study was analyzed using the intention-to-treat approach. Changes in HRQL variables and BP, from baseline to the last visit (12 weeks) , were compared between treatments using a two-way analysis of variance model with treatment and country as factors. Country rather than center was used in the model because of the large number of centers, some of which had only a few patients.
The change in PGWB total score was the primary efficacy variable. Using Bonferroni's method to adjust for multiple tests, a P value less than .017 was considered significant. Accordingly, the 98.3% confidence intervals (CI) for the true mean differences between treatments are given in the results. Two hundred patients per treatment group were required to demonstrate a difference in change in PGWB total score of 3.5 or more between any two treatments, with an ␣ error of 5% and 80% power, assuming a standard deviation of 12.5.
Results
A total of 947 patients were randomly allocated to treatment with felodipine ϩ metoprolol (n ϭ 321), or enalapril (n ϭ 321), or placebo (n ϭ 305). The baseline demographics, BP, and medical history in the three treatment groups are given in Table 1 . The patient flow is shown in Fig. 1 . One hundred two patients discontinued the study prematurely (40 due to adverse events, 45 because of too high BP, and 17 due to other reasons. One randomized patient who received two different sets of blinded medication (intended for different patients) was excluded from the analysis. Thus 845 patients were available for the 12-week analysis.
Health-Related Quality of Life
General Well-Being The mean PGWB scores at baseline and the 12-week visit in the treatment groups, and the mean changes from baseline, are given in Table 2. The table also shows the 98.3% CI for the between-group comparisons. The mean PGWB total scores were similar and relatively high in all three treatment groups at baseline, and remained fairly constant during the study. The same applied to all PGWB dimensions. In fact, there was no change or a slight numerical increase in all scores in all treatment groups (ie, the general well-being was not compromised by any of the treatments, and there were no treatment differences).
Subjective Symptoms
The mean scores in the SSA-P dimensions at baseline and the 12-week visit in the treatment groups, and the mean changes from baseline, are given in Table 3 . The table also shows the 98.3% CI for the between-group comparisons. The mean scores were similar and relatively low at baseline in all three treatment groups, and the mean changes during the study were generally small. However, there was a slight increase in the gastrointestinal symptoms score during treatment with felodipine ϩ metoprolol (mean ϩ1.8), which differed significantly from the slight decreases recorded during treatment with enalapril (mean Ϫ1.4) or placebo (mean Ϫ2.0). The mean scores in SSA-P single items were relatively low and similar in the three treatment groups and at baseline. The mean changes from baseline to the 12-week visit were generally modest, with two exceptions; the score for swollen ankles increased by 8.9 (from 12.5) during treatment with felodipine ϩ metoprolol, and the score for dry cough increased by 8.3 (from 17.0) during treatment with enalapril. However, these symptoms were mild or moderate in the majority of patients and caused few discontinuations. Five patients discontinued due to swollen ankles in the felodipine ϩ metoprolol group, and only one patient discontinued due to cough in the enalapril group.
Antihypertensive Effect
A lower proportion of patients treated with felodipine ϩ metoprolol (38%) required a dose increase compared to those treated with enalapril (61%) or placebo (73%). The mean reductions in sitting BP from baseline to the 12-week visit were 18/14 mm Hg (systolic BP/diastolic BP) after felodipine ϩ metoprolol, 12/9 mm Hg after enalapril, and 7/7 mm Hg after placebo. The reductions were significantly greater in both active treatment groups than in the placebo group. The BP reduction was also significantly greater in the felodipine ϩ metoprolol group than in the enalapril group (mean difference 6/5 mm Hg; P Ͻ .001).
The proportion of responders after 12 weeks (ie, patients with diastolic BP Յ90 mm Hg or a reduction in diastolic BP Ն10 mm Hg) were 82%, 57%, and 46% in the felodipine ϩ metoprolol, enalapril, and placebo groups, respectively.
Discussion
This double-blind, placebo-controlled study shows that HRQL is maintained in the presence of substantial BP reduction during antihypertensive treatment with felodipine ϩ metoprolol combination tablets. The study population was recruited from general practices in Europe and Canada and consisted of more than 900 men and women, aged 20 to 70 years, with mild-tomoderate primary hypertension. Thus, the patients studied can be regarded as representative for the ordinary white hypertensive patient.
The PGWB and the SSA-P were selected for the assessment of HRQL on the basis of being well recognized and validated. 9 The large number of patients in this study ensured high statistical power to detect also small differences between study treatments in effects on HRQL. In fact, a retrospective power analysis confirmed that the study had 92% power to detect a difference of 3.5 units in PGWB total score. More patients were discontinued in the placebo group (n ϭ 52) than in the felodipine ϩ metoprolol group (n ϭ 21) or the enalapril group (n ϭ 29). The most common reasons were too high BP in the placebo and enalapril groups, and adverse events in the felodipine ϩ metoprolol group. It is unlikely that these differences in discontinuation rates between the treatment groups have introduced any serious bias in the analysis of the study and caused erroneous conclusions. First, the number of patients discontinued was low in relation to all patients in each treatment group. Second, exclusion of more patients with too high BP in the placebo group leads to the BP-lowering effect of active treatments being underestimated. Third, patients who were discontinued because of too high BP most likely had low rather than high HRQL, and exclusion of more such patients in the placebo group results in their HRQL being overestimated.
The patients' HRQL was generally high at baseline. The mean PGWB total scores of 104 indicate high general well-being, and are similar to those previously observed in a general population sample. 13 In addition, the mean SSA-P scores were generally low, and few mean values were above 20 on the 0 to 100 scale. Thus, most patients had no or only mild symptoms. The high HRQL at baseline observed in this study is in agreement with findings in other studies of hypertensive patients 14 and supports previous statements that hypertensive patients constitute an asymptomatic population.
The mean PGWB and SSA-P scores were generally well maintained during the study in all three treatment groups (ie, HRQL was not negatively affected by treatment). The only significant difference between treatments in the present study was the slight increase in the SSA-P dimension "gastrointestinal symptoms" during felodipine ϩ metoprolol treatment that differed from the slight decreases during enalapril or placebo treatment. The occurrence of expected class-specific side effects in some patients (eg, swollen ankles with felodipine ϩ metoprolol and cough with enalapril) did not influence the general well-being in most patients, as there was no decrease in mean PGWB scores. These symptoms were mild or moderate in the majority of patients and caused few discontinuations.
A number of previous comparative studies have shown only small, if any, changes in HRQL during treatment with calcium antagonists, ␤-blockers, or angiotensin-converting enzyme (ACE) inhibitors. 6,14 -22 However, these studies did not exclude an effect on HRQL of the studied drugs, as they were not placebo controlled.
Health-related quality of life was as well maintained during treatment with felodipine ϩ metoprolol as with enalapril or placebo in spite of a considerably greater BP reduction with felodipine ϩ metoprolol. Thus, there should be no concern that effective BP reduction with felodipine ϩ metoprolol would compromise HRQL. In this context, it is notable that HRQL may even be positively related to BP reduction, as indicated in the Hypertension Optimal Treatment study. 23 It may be argued that HRQL should preferably be measured at similar BP reduction in studies comparing different drugs to assess possible differences in HRQL between treatments. 6 However, the aim of this study was to test the assumption that felodipine ϩ metoprolol combination tablets reduce BP substantially without compromising HRQL, and not to compare HRQL at similar BP reductions.
In conclusion, this double-blind, placebo-controlled study shows that HRQL is maintained in the presence of substantial BP reduction during antihypertensive treatment with felodipine ϩ metoprolol fixed combination tablets. The comparison with enalapril monotherapy supports current recommendations that initiating therapy with combination treatment may be considered in patients who need considerable BP reduction.
